Oncogenic events triggered by AID, the adverse effect of antibody diversification.
The generation of an efficient immune response depends on highly refined mechanisms of antibody diversification. Two of these mechanisms, somatic hypermutation (SHM) and class switch recombination (CSR), are initiated by activation-induced cytidine deaminase (AID) upon antigen stimulation of mature B cells. AID deaminates cytosines on the DNA of Ig genes thereby generating a lesion that can be processed into a mutation (SHM) or a DNA double-strand break followed by a recombination reaction (CSR). A number of mechanisms are probably responsible for regulating AID function, such as transcriptional regulation, subcellular localization, post-transcriptional modifications and target specificity, but the issue remains of how unwanted DNA damage is fully prevented. Most lymphocyte neoplasias are originated from mature B cells and harbour hallmark chromosome translocations of lymphomagenic potential, such as the c-myc/IgH translocations found in Burkitt lymphomas. It has been recently shown that such translocations are initiated by AID and that ataxia-telangiectasia mutated, p53 and ARF provide surveillance mechanisms to prevent these aberrations. In addition, evidence is accumulating that AID expression can be induced in B cells independently of the germinal centre environment, such as in response to some viral infections, and occasionally in non-B cells, at least in certain inflammation-associated neoplasic situations. The most recent findings on AID expression and function and their relevance to the generation of oncogenic lesions will be discussed.